Objectives: We examine the impacts of trauma exposures and family stressors associated with the Vietnam War on musculoskeletal health and posttraumatic stress disorder (PTSD) outcomes in elderly Vietnamese who were widely impacted by the war as young adults. Noting that wars' impacts extend beyond male veterans in most survivor populations, we give attention to male and female war survivors placed in a variety of roles vis-a-vis the war. Method: Utilizing data from the 2010 Vietnam Health and Aging Pilot Study (N = 405), we use logistic and Poisson regression models to estimate the effect of wartime trauma exposures and family stressors on disabling arthritis and PTSD symptoms in male and female northern Vietnamese adults aged 55 and older. Results: The odds of experiencing recent PTSD symptoms are greater in respondents who report involvement in killing/ causing severe injury and who observed war atrocities. In women, PTSD is positively correlated with war era child death and spousal separation. Arthritis also exhibits a significant, positive association with killing/causing severe injury. Discussion: Our study provides insights into the burden of conflict upon health among populations of the global south that survived war and are now entering older adulthood. The pattern of results, indicating greatest suffering among those who inflicted or failed to prevent bodily harm or loss of life, is consistent with the concept of moral injury.
Cold-war proxy conflicts and civil wars following late twentieth century decolonization traumatized large populations of the global south. Many survivors affected by these wars remain alive in the Global South today, yet their experiences of war's persistent health effects are poorly understood. Because populations of the global south have been largely underrepresented in scholarship linking military service and war trauma to later life health, the full spectrum of war exposure and range of affected populations have not informed this body of knowledge (de Jong et al., 2001; Murray & Lopez, 1997; Pederson, 2002; Korinek & Teerawichitchainan, 2014) .
Efforts to understand how exposure to war influences health have focused almost exclusively upon male veterans returning to industrialized, Western societies from conflicts waged in less-developed, nonwestern societies (e.g., Vietnam and Iraq). Critically, however, in postconflict societies wars have not been experienced solely by male veterans. Warsurvivor populations in the global south encompass men and women from diverse social strata, affected by war and exposed to war's traumas across a spectrum of participatory roles-as soldiers, paramilitary volunteers, and civilians. Although civilians may lack battlefield exposure, they frequently have lost family members, witnessed war violence firsthand, and endured myriad wartime hardships.
This study examines health outcomes in a waraffected population that experienced prolonged armed conflict on their own soil. We analyze key determinants of mental health and physical health, that is, posttraumatic stress disorder (PTSD) and arthritis, in a cohort of northern Vietnamese older adults whose adolescence and young adulthood coincided with protracted war with the Americans from 1965 to 1975 and other wars in the adjacent decades. Overwhelming numbers of casualties and broad-based "People's War" mobilization, which engaged men and women across society in the war effort (Tetreault, 2000) , make Vietnam a fitting setting to understand war's wide-ranging and long-term health consequences.
Veteran-focused research reveals that the stressful encounters and hazards of military service often impact multiple dimensions of health, for decades postconflict, into middle-and late adulthood. Numerous studies, focused largely upon American veterans of foreign wars, have observed significantly greater rates of PTSD and other mental health problems, as well as circulatory, nervous system, digestive, musculoskeletal, and respiratory diseases in veterans relative to comparable nonveterans, and veterans who experienced combat as compared with those who did not (Beckham et al., 2014; Boscarino, 1997 Boscarino, , 2004 Elder, Shanahan, & Colerick Clipp, 1997; Schnurr & Green, 2004; Schnurr, Spiro, & Paris, 2000; Wilmoth, London, & Parker, 2010) . How aging veterans' health fares in comparison with that of their nonveteran counterparts in postconflict societies, where war was intricately interwoven into lives across social strata, and where service in the war effort was a matter of degree rather than a binary division between soldier and civilian, remains an open question.
Another body of research examines the health impacts of trauma upon the "victims" of armed conflict, such as refugees in camps or resettlement settings (Hollifield et al., 2002; Laban, Gernaat, Komproe, van der Tweel, & De Jong, 2005; Mollica et al., 1993 Mollica et al., , 2001 Shrestha et al., 1998) . Comparable with veteran-oriented studies, this research often concludes that exposure to traumas heightens the risk of PTSD and other mental health disorders. What remains rare in the literature are studies that examine nonclinical, community-based samples of war survivors in which nonveterans' exposures to trauma are diverse, and women have also been involved in waging war, including as perpetrators and witnesses to violence (de Jong et al., 2001) . A few exemplary studies examining trauma exposure and civilians' health in immediate postconflict periods, for example, Cardozo, Vergara, Agani, and Gotway's (2000) investigation of Kosovar Albanians, suggest that postconflict morbidities are numerous and serious, they extend beyond soldiers who endured life threatening combat, and they may heavily burden health care and elderly support institutions. The present study aims to shed light on this matter and illuminate war's long-term toll on health in one population of survivors.
Background: War, Trauma, Military Service, and Implications for Survivor Health
Research associating war exposure with physical and mental health outcomes emphasizes extreme stress or trauma encountered during military service, especially in combat, as inducing psychological and physiological adaptations which heighten susceptibility to mental health disorders (e.g., Fontana & Rosenheck, 1994) . PTSD has been the most prevalent outcome of concern in Vietnam-era veteran health studies, but increasingly scholars explore the pathogenic processes linking war era stress and trauma to physical health problems. Susceptibility to arthritis, in particular, has been associated with trauma exposure and stressful life events (Stojanovich & Marisavljevich, 2008) . While one school of thought maintains the centrality of PTSD as a primary mechanism linking trauma exposure to poor physical health (Beckham et al., 2014) , others view multiple, chronic, and/or severe traumas, irrespective of PTSD, as causal to dysregulation of physiological systems (e.g., hypothalamic-pituitary axis) and subsequent bodily "wear and tear" which diminishes health over the long term (McEwen & Stellar 1993; Sledjeski, Speisman & Dierker, 2008; VanItallie, 2002) .
The complex physiological underpinnings associated with the stress-disease pathogenic process are debated elsewhere (Boscarino, 2004; Sledjeski et al., 2008; VanItallie, 2002) . These frameworks, while emphasizing different linking mechanisms between cumulative and extreme stress and physical and psychological morbidities, suggest the importance of examining individuals' positions vis-à-vis the diverse stressors of war, and attending to "both the physiological and psychological aspects of traumatic" phenomena in order to effectively understand and treat affected populations (Boscarino, 2004, p. 15) . Increasingly scholars recognize that to focus only on direct war exposure, without attending to a wider set of stressful warrelated circumstances, such as changes in family structure, is to oversimplify the nature of war's impacts upon health (Miller & Rasmussen, 2010) .
In Vietnam and other countries impacted by war on home soil, "affected populations" can subsume entire cohorts, with exposure differentiated by geography, gender and other aspects of social position, and one's role in the fighting. In postconflict populations the long-term health effects of wars can be drastic and weigh heavily upon civilians, subtracting years from life expectancy and disability-free life expectancy (Ghobarah, Huth, & Russett, 2004) . Although military personnel face the brunt of combat operations and are directly threatened by and involved in perpetrating violence, others, including civilians in close proximity to conflict or drawn into fighting in guerrilla warfare, are also exposed to myriad stressors during wartime.
Besides violent armed conflict episodes, wars also precipitate changes within families that may greatly unsettle individuals' sense of security and threaten regular social functioning. De Jong and colleagues (2001) , for example, found that distinct from battlefield traumatic exposures and other "extreme" events such as torture, the experience of death and separation among family members significantly increased the risk of PTSD in 1990s post-Khmer Rouge Cambodia. Another study conducted among communitydwelling residents impacted by Sri Lanka's civil war found that displacement, food deprivation, and a relative's death were among the common stressors encountered by civilian noncombatants that heightened risk of PTSD and somatic illness (Somasundaram & Sivayokan, 1994) . These results and others observing ill health effects of lengthy separation and premature child death, suggest we not overlook the more "mundane," widely occurring, wartime exposures which may jeopardize the health of men and women in broad segments of the population (Rousseau, Mekki-Berrada, & Moreau, 2001; Steel, Silove, Phan, & Bauman, 2002) . Due to the gendering of wartime roles, which tend to locate women closer to the domestic sphere, protecting home and family, while men are positioned closer to the battlefield, traumatic exposures will not only differ for men and women, but they may be processed differently by men and women. In other words, gender not only structures types of exposure, but may structure their processing and interpretation, such that specific wartime traumas (e.g., the death of one's child) yield different impacts upon the health of men and women.
The emphasis upon male soldiers' experiences in analyses of war exposure and health reflects the almost exclusive service of men in the U.S. military until recently, wherein women comprised no more than 2% of the armed forces from World War II until the end of conscription and transition to an all-volunteer force in 1973 (Goldman, 1973) . As recent scholarship which has discovered marked gender differences in PTSD susceptibility and other war-related health outcomes attests (Hourani, Williams, Bray, & Kandel, 2015) , a framework adequate to ascertain the burden of conflict upon global public health must attend to men's and women's positions vis-à-vis armed conflict and the gendered health consequences of war (Murray, King, Lopez, Tomijima, & Krug, 2002) . While women are often a small share of formal militaries, combatant women with direct experience of war's violence are far more numerous when paramilitary forces, in addition to formal militaries, are taken into account (McEvoy, 2009) . Furthermore, disproportionately female and youth civilians living in close proximity to armed conflict endure losses and witness traumas the types of which exert lasting impacts on health (Rousseau et al., 2001) .
Recent scholarship has scrutinized morally injurious experiences during war, that is, experiences which disrupt an individual's sense of personal morality and capacity to behave in a just manner, as potentially causing lasting psycho-bio-social impairment (Litz et al., 2009, p. 696) . As compared with combat in general, killing in the context of war exhibits unique associations with PTSD, functional impairment, and violent behavior (Fontana & Rosenheck, 1999; Maguen, Metzler, & Litz, 2009 ). Witnessing and failing to prevent war atrocities also exhibit stronger associations with PTSD than global reports of combat exposure Yehuda, Southwick & Giller, 1992) . Collectively, these works suggest that war survivors have endured a range of stressors, and among these, it is acts of killing and other acts which transgress deeply held ethics that most strongly impact survivors' own postconflict suffering. Although the moral injury literature emphasizes soldiers' encounters in wars, witnessing atrocities, and suffering psychologically for bearing witness while failing to save lives, is not limited to soldiers, or to men. "Moral conflict-colored injury" ) might be argued to afflict civilians in war zones, and women among them, if, for instance, they survived mass violence when others perished, or if they were unable to save children's lives in the face of wartime violence and deprivation. The moral injury perspective, then, suggests that "scars" of war upon health are widely felt and linked not only to life-threat traumas (per the PTSD framework) but also to "harm received to one's moral center as a result of things experienced, seen, and done" in war zones (Drescher and Foy, 2008, p. 91 ).
Research Context: Vietnam's Red River Delta
An estimated one million Vietnamese casualties took place during the Vietnam War, overwhelming the approximately 58,000 American service member deaths (Hirschman, Preston, & Vu, 1995) . Military mobilization defined young adulthood during the decades of war. Draft laws made service in the Vietnam People's Army (VPA) nearly universal for North Vietnamese young men from the 1960s to 1980s (Teerawichitchainan, 2009) , and wartime service often entailed stressful combat and lengthy, uninterrupted deployments. Women, too, were mobilized in the VPA, fulfilling duties that included direct involvement in combat roles (Turner-Gottschang & Phan, 1998) . Alongside the VPA, northern Vietnamese civilians were widely mobilized to join paramilitary support and defense groups and charged with duties ranging from providing support to VPA regulars on combat duties to production, repair, and transport duties (Guillemot, 2009; Pike, 1986) . Many of the key paramilitary assignments which primarily drew upon young women's efforts, such as clearing and maintaining the Ho Chi Minh trail, entailed great physical hardships and risks (Prados, 1999; Turner-Gottschang & Phan, 1998) .
Hypotheses
Our hypotheses emerge from a burden of conflict perspective which emphasizes the influence of a range of wartime experiences on health. In particular, we focus our analysis on two health conditions in the mental and physical health domains: PTSD and arthritis. Each of these conditions has been found to link to stress, to have relatively high prevalence in U.S. veterans (Dominick, Golightly & Jackson, 2006) , and to pose significant costs to patients and public health institutions (Brooks, 2006; Murray & Lopez, 1997) .
We hypothesize that veteran status will correlate positively with later life PTSD and arthritis (H1), reflecting this group's particularly pronounced degree of exposure to highly stress-inducing war traumas relative to other older adults. We acknowledge that the many traumas, stresses, and strains associated with war and which bear heavily on health are not universally experienced by all those involved in formal military service, nor are they experienced by formal service members alone. We hypothesize that both war trauma exposures and family stressor experiences will exhibit significant, positive associations with PTSD and arthritis as individuals, encompassing men and women across social-military roles, will be more susceptible to PTSD and arthritis if they've endured particularly stressful traumas in the course of war (H2, H3).
The concept of moral injury suggests a pattern of physical or psychological suffering that is particularly pronounced among those who, net of their military involvement and other stress exposures, either took part in perpetrating mortal violence or witnessed egregious violent acts ). Therefore, we hypothesize that war survivors who engaged in killing or inflicting severe injury will be particularly likely to experience PTSD symptoms (H4). Although extant research has yet to establish an association linking morally injurious events with physical health problems, especially in the Vietnamese setting where somatization of psychological suffering commonly occurs (Lin, Carter, & Kleinman, 1985) , we expect to observe such a relationship. Accordingly, we hypothesize that killing or inflicting severe injury will exhibit a significant, positive association with disabling arthritis (H5).
Segments of the Vietnamese population, male and female, veteran and civilian alike, were not immune to witnessing the violent destruction of homes and lives in their midst. Seeing mass violence is a widely experienced traumatic stressor in Vietnamese war survivors and has been associated with moral injury in other war-affected populations (Yehuda et al., 1992) . Thus, we hypothesize that having witnessed war atrocities will increase the risk of suffering PTSD, as well as arthritis, in older adulthood (H6). This association will emerge irrespective of gender or military service status, as severe, unsettling war violence was witnessed widely in Vietnam.
Gender structured men's and women's wartime roles and their exposure to particular traumatic experiences. Killing and inflicting injury in the line of duty was largely confined to men, and thus the health implications of these acts confine to men. As women's moral duties were bound with home and family to a greater extent than men's, and because they tended to have closer emotional and spatial proximity to their children, we hypothesize, following the moral injury perspective's emphasis on "acts that transgress moral expectations" (Litz et al., 2009, p. 695) , that experiencing a child's death will exert greater negative impact upon the health of women than men (H7).
Methods

Data
We analyze data from the 2010 Vietnam Health and Aging Pilot Study (VHAPS). Conducted in a northern Vietnam commune of the Red River Delta, the study is situated in one of Vietnam's most populous regions and one widely affected by U.S. bombing campaigns during the war (Merli, 2000) . Aiming to fill a notable gap on Vietnamese survivors' experiences, the VHAPS explores the current health and well-being of Vietnamese men and women who entered early adulthood during the Vietnam War (i.e., those born in 1955 or earlier) and are now entering late adulthood (i.e., aged 55 and older in June to July, 2010).
In total, 405 respondents were interviewed in the VHAPS. One segment of the sample (N = 215) consists of persons who were originally sampled in the 1995-1998 Vietnam Longitudinal Survey (VLS). The VLS utilized a two-stage stratified random sampling approach. The original VLS did not examine health status or details of military service, and focused on adults who, in the mid-1990s, were aged 15 to 65 years. At the time of the VHAPS in 2010, we attempted to follow-up 100% of VLS respondents who were at least 55 years old in 2010 (1965-1975) . The rate of follow-up with VLS respondents in the designated age group for the VHAPS was 70%, and most sample attrition between 1995-1998 and 2010 was due to mortality in the intervening years.
In order to achieve sufficient sample size to analyze the correlates of military service and war exposure, the VHAPS also supplemented the 215 VLS follow-up respondents with an additional random sample of older adults from the commune's household registration system (N = 190). The response rate for this supplementary sample was greater than 90%.
To assess our sample's representativeness of the cohort born roughly between 1930 and 1955, we have compared the VHAPS sample demographics to those of the district, province, and region within which it is embedded. Analysis of population characteristics from the 2009 census of Vietnam suggests that VHAPS sample demographics (e.g., sex, age, marital status, and education) do not diverge significantly from regional or provincial demographics.
Variable Measurement
Our first dependent variable, the experience and extent of recent PTSD symptoms, is assessed through a count variable of up to five symptoms the respondent experienced in the past 12 months that are related to a set of six queried wartime experiences (e.g., participating in combat, being exposed to toxic chemicals, and being a civilian in a warzone). Specifically, we calculate the count variable, ranging from zero to five, based on the number of the following symptoms that respondents report experiencing in the past year and that are perceived to be linked to stressful wartime experiences: (i) upsetting memories/dreams; (ii) trouble feeling "normal" feelings such as love or happiness; (iii) loss of interest in things once enjoyed; (iv) trouble sleeping/concentrating; and (v) feeling jumpy or easily startled. For a score of 5, for example, the respondent may link an experience of all five symptoms to one event such as combat. Or the respondent may associate two symptoms to one event (e.g., living in a warzone) and three to another (e.g., death of a child). The list of PTSD symptoms and perceived stressful "triggering" events is adapted from the World Health Organization's Composite International Diagnostic Interview (CIDI) PTSD assessment (Robins et al., 1988) , which has been widely implemented in cross-national research (de Jong et al., 2001; Kessler & Üstün, 2004) . As a caveat, we do not suppose that our count measure of PTSD symptoms approximates a diagnosis of psychiatric disorder. Rather, by assessing the extent to which war survivors experience PTSD-like symptoms we aim to capture the degree to which war exposures continue to exert recent, negative psychological impact in older adulthood.
To construct our second dependent variable, we identify subjects who indicated that they are currently suffering from arthritis. Subjects were further asked whether their arthritis was diagnosed by a medical professional and the extent to which it caused disability in daily life. Those with "disabling arthritis" report that the condition caused "rather serious" or "more or less serious" disability in daily life. Nearly half of the VHAPS sample reported that they were currently suffering arthritis (43%) that caused some degree of disability in daily life. Of these, a large majority (82%) reported that the condition had been diagnosed by a health professional. We retain in our analyses the few cases of arthritis lacking professional diagnosis so as not to bias the sample in ways that may exclude subjects lacking access to formal health care services. There are no substantive differences in our results when analyzing all disabling arthritis cases versus physician-diagnosed cases.
Independent Variables
Our independent variables capture war exposures and family-related stressors. First, we employ a categorical variable specifying respondents' military service; whether they are veterans of the VPA; former volunteers in paramilitary units; or nonveterans with civilian status over their lifetimes. Because few women sampled in the VHAPS served in the formal military, in gender-disaggregated analyses we group female VPA veterans (N = 7) and female paramilitary volunteers (N = 53) into a single category. Although paramilitary volunteers lacked the formal status of VPA soldiers, our data and historical accounts suggest that women in these roles frequently performed duties and endured stressors on par with their VPA counterparts (Guillemot, 2009) .
Our second set of independent variables address war trauma exposures. Specifically, we introduce three dichotomous variables designating whether respondents self-report the following: (i) having experienced combat; (ii) having killed or seriously injured another human being in war; and (iii) having witnessed mass violence/atrocities. The latter two relate to the moral injury construct. Importantly, questions about these exposures were posed to all VHAPS respondents. Although the first two are largely confined to veterans, and to a lesser extent paramilitary volunteers, the third trauma exposure-having witnessed mass violence or atrocities-was experienced by soldiers and civilians, and men and women.
A third set of independent variables captures familyrelated stressors. These stressors are not restricted to those who fought in war but who experienced personal distress resulting from a family member's service or proximity to the fighting. We employ four binary-coded variables based upon respondents' self-reports: [1965] [1966] [1967] [1968] [1969] [1970] [1971] [1972] [1973] [1974] [1975] . Of the pre-1975 child deaths, two thirds (N = 20) occurred between 1965 and 1975. We are cautious in our interpretation of war era separations and child deaths as we are unable to definitively link them to specific wartime events (e.g., deployments and bombings).
Control Variables
Our analyses include as control variables the following covariates: current age; gender; current marital status; and educational attainment (whether the respondent attained nine or more years of education, or fewer). Both models also include a covariate for emotional well-being as indicated by the 5-item Mental Health Inventory (Ware and Sherbourne, 1992) , derived by aggregating answers to questions about the frequency of experiencing the following affects in the previous month: feeling happy, calm, peaceful, nervous, or depressed. We reverse coded negative affect measures to arrive at a continuous variable, with higher scores suggesting greater emotional well-being.
In the models estimating PTSD symptoms an additional control covariate includes, as a proxy of potentially healthbuffering social capital, a binary-coded covariate specifying whether or not respondents participate in organized community activities or meetings at least once a month. We include as additional controls in models estimating arthritis the following: whether the respondent worked in agriculture (versus another sector) as a main lifetime occupation; and whether or not the respondent currently has health insurance or a free health care certificate. A covariate for lifetime smoking behavior is also included, as previous research has associated smoking with arthritis risk (Silman, Newman, & Macgregor, 1996) .
Analytical Approach
We explore bivariate and multivariate associations between military service, trauma exposure, family-related stressors, and our dependent variables. In light of the gendered pattern of military service and trauma exposure, we opt to present multivariate analyses for our full VHAPS sample side-by-side with separate analyses of the male and female subsamples. We employ a logistic regression approach to examine the binary-coded dependent variable indicating whether respondents currently experience disabling arthritis. As a sizable share of respondents (62%) report experiencing zero PTSD symptoms, we rely upon Poisson regression, which is suited to zero-inflated distributions, to model this count variable, which indicates the number of PTSD symptoms (from zero to five) experienced in the past year. We present two models for each sample/subsample and outcome variable in order to assess how observed health and military service associations coincide with specific traumatic exposures and family stressors hypothesized to exacerbate the risks of mental and physical maladies. Table 1 presents sample descriptive statistics. The mean number of PTSD symptoms in the VHAPS sample is less than one, reflecting an underlying range in which 61.7% report no current symptoms, and 14.6%, 8.9%, 10.1%, and 4.7% report experiencing one, two, three, and four or five current symptoms, respectively. Forty-three percent of the sample indicates that they currently experience disabling arthritis, a prevalence rate that is significantly higher in sampled women (51.6%) than in sampled men (32.5%).
Results
Regarding military service, approximately 27% of the sample served in the VPA and 22% served in paramilitary organizations. The gendered nature of engagement across a spectrum of military roles is apparent. Although relatively few women are VPA veterans (3.2%), a sizable share (24.4%) involved in the war effort by engaging in paramilitary organizations.
Our sample has experienced varying degrees of exposure to the three measured experiences of war trauma, and as with military service, these exposures are highly differentiated by gender. Combat was experienced by 18% of respondents. The act of killing or injuring another person is reported by 8.6% of respondents. A full 37.5% indicate having witnessed mass violence or atrocities. Combat and killing are almost entirely domains of male trauma exposure. Although men's greater levels of military service increased their exposure to mass violence and atrocities relative to women, more than a quarter of women report having observed these violent episodes during war time.
Family-related stressors have also been commonplace in the lives of Vietnamese older adults. Lengthy separations were particularly common, such that more than 27% of respondents report having lived away from their spouse for greater than 1 year in the war era, with the majority of separations lasting more than 3 years. The unexpected loss of a child was also widely experienced in wartime, with more than 13% of respondents indicating such a loss. Marital separations and the unexpected loss of children are not reserved to the war era, but they are reported significantly less often in the postwar period. Sampled men and women do not differ significantly in having experienced these family-related life stressors.
Regarding social and demographic characteristics of the sample, respondents' average age was 66.6 years (SD = 9.4). Approximately 74% of respondents, and significantly more men than women, are currently married. Approximately 46% of respondents have nine or more years of schooling, with almost twice the share of men having attained this level of education compared with women. Agriculture is the dominant lifetime occupation in the sample. The health, health behavior, and social capital covariates also illustrate significant gender differences. Men are more likely to engage in community activities (54.8%, relative to 31.8% of women) to have health insurance (68.1%, relative to 56.2% of women), and to have ever smoked (72.3%, relative to 2.3% of women), in comparison with their female counterparts. The MHI-5 index score is significantly higher in sampled men (20.4) than in sampled women (18.8), indicating greater self-reported emotional well-being in the male subsample. Table 2 displays bivariate associations for the full sample and separately by gender. In male respondents, the arthritis prevalence is highest (38.2%) in military veterans as compared with nonveterans (20.4%), and those who volunteered with paramilitaries (32.4%). Arthritis is more common among sampled women than among men (51.6% versus 32.5%, respectively).
In the VHAPS sample, and in particular in the male subsample, we find that the rate of disabling arthritis is significantly higher in veterans compared with nonveterans, and among those who experienced the trauma event of killing/ seriously injuring another person, relative to those who did not experience this traumatic stressor. Similarly, current levels of PTSD symptoms are significantly greater in men who are veterans, who engaged in combat, who killed/ seriously injured, and who witnessed mass violence in comparison with sampled men without such experiences. For women, there is a greater level of current PTSD symptoms for those who witnessed mass violence in comparison with those without such exposure.
Certain family stressors also exhibit significant bivariate associations with disabling arthritis and PTSD symptoms. Specifically, both outcomes are slightly greater in segments of the full sample that experienced spousal separations during the war era as compared with those without such spousal separation. Compared with those who have not lost a child unexpectedly, those who have had this experience witness a greater prevalence of arthritis and more PTSD symptoms, but this association reaches statistical significance only within the female subsample.
Turning toward multivariate analyses, Table 3 presents Poisson regressions estimating the presence and level of current PTSD symptoms on military service, wartime trauma exposures, family stressors, and control variables. For each sample and outcome variable, we first present a model that includes our three-category military service variable, and control variables, and then a model that incorporates war traumas and family stressors, in order to delineate the constellation of traumas and stressors associated with the dependent variable. For the sake of brevity, we only present independent variables relating to our hypotheses in the tables.
The results in Table 3 are largely consistent with our hypotheses. Specifically, we observe a significant, positive association between veteran status and current PTSD symptoms, supporting our first hypothesis. The pattern of results in Model 1 reflects veterans' greater exposure to the stressinducing war traumas of killing and witnessing atrocities, each of which exhibit significant, positive associations with PTSD in the full sample, consistent with hypothesis 2, and which largely attenuate the association between military service and PTSD symptoms. Notably, the general measure of participating in combat does not exhibit a significant association with PTSD when other trauma exposures are included in the model.
The distinct pattern of results across the male and female subsamples demonstrates that the full sample results mask important gender differences in the correlates of PTSD. The Notes: PTSD = posttraumatic stress disorder. t test of mean difference by gender; Chi-square test for gender difference: *p < .05; **p < .01, ***p < .001.
strong, positive association of killing or injuring another person with PTSD symptoms concentrates within the male sample, conforming to hypothesis 4. The modest association of witnessing mass violence in the war with current PTSD symptoms, supporting hypothesis 6, appears to maintain among both men and women, but the small sample size lacks statistical power when disaggregated by gender. The significant associations observed in the full sample between the family stressor variables and PTSD remain statistically significant in the female subsample, but not the male subsample, a pattern consistent with hypothesis 7. Specifically, lengthy spousal separation and the unexpected death of one's child each correlate with greater PTSD symptoms in older female war survivors. Table 4 presents binary logistic regressions estimating the odds of disabling arthritis. The results are again largely consistent with hypotheses and resemble the pattern observed for PTSD. First, we note that the significant, positive coefficient for veteran status is reduced to insignificance when war trauma and family stressor covariates are introduced into the models. In the full sample, and underlying this, in the male subsample, having killed or seriously injured another person exhibits a notably strong association with disabling arthritis (supporting hypothesis 5). Combat and bearing witness to atrocities are not significant covariates in the arthritis models, thus leading to mixed support for hypothesis 6. In the female subsample, the only significant independent variable in the arthritis logistic regression model is having experienced the unexpected death of a child in the years after the war. At the same time, the family stressor covariates do not reach statistical significance in the models predicting arthritis among men. Jointly these results conform to the gender differences posited in hypothesis 7.
Discussion
The experiences of war defined a generation coming of age in 1960s and 1970s Vietnam. Many of those now elderly endured years in combatant roles, witnessing traumatic events and family stressors that our analyses only begin to capture. Others were in civilian roles, but proximate to the fighting and not immune to traumatic stressors, and familial loss and strain. In this article, we have shown how early-life military service and wartime trauma exposure are associated with older-adult health. It is one step toward grasping the ways that wars, over the long term, weigh upon public health and older-adult well-being in postconflict developing societies. Analyses of the VHAPS data indicate that war's impacts on mental and physical health are not restricted to veterans, but rather encompass men and women who experienced traumas and family stressors in the course of war. Compared with their nonveteran counterparts, veterans of the Vietnam People's Army are particularly prone to suffering symptoms of PTSD, as well as debilitating arthritis. Further exploration of the details of men's and women's wartime trauma and family stressor experiences reveals the pivotal exposures which, differentially intersecting with military service roles, underlie the occurrence of these mental and physical health problems in older adulthood. As our analyses of arthritis and PTSD each indicate, the trauma associated with being a combatant is not significantly associated with either outcome in the full sample (or in the male subsample, which contains the vast majority of combat-exposed respondents). Rather, we see that having killed or seriously injured another persona trauma exposure that just under half of combatants in the VHAPS sample report experiencing-has the clearest, strongest association with both PTSD and arthritis. This result mirrors previous research which has found that acts of killing in a warzone are uniquely consequential for veterans' mental health, in particular the experience of PTSD (Maguen, Metzler, & Litz, 2009) . It is also consistent with recent conceptualizations of moral injury as a distinctive, particularly detrimental, element of the combat experience that weighs upon soldiers in their postconflict lives . In the full sample, we observed a positive association between witnessing wartime atrocities and PTSD symptoms. This result also mirrors previous scholarship which suggests that moral injury underpins the association between the traumas of war and psychobio-social impairments Yehuda et al., 1992) . Our analyses also identify several stressors encountered in wartime and visited upon families that elevate the odds of arthritis and PTSD in survivors. Specifically, women who report experiencing the unexpected death of a child exhibit significantly higher odds of debilitating arthritis in older adulthood than counterparts who did not endure such losses. Although the etiology of this relationship warrants further exploration, we interpret these results to indicate that stresses of combat are not the only events with longterm implications for survivors' health. Rather, living under the conditions of war can bring a wide array of stresses and strains to families which scar health in the population broadly for the long term. This result also suggests that moral injury may underpin the consequences of traumas off the battlefield, especially when women's socially constructed moral duty to protect children's lives is transgressed in contexts of violent armed conflict.
Research on the health of older adults in postconflict settings brings to mind several forms of selectivity which may influence our results. The "healthy warrior" effect, which points to positive health bias in military recruitment and training processes (Kang & Bullman, 1996) , may apply in this context, leading to a positive health status bias among those selected into VPA service. In addition, differential mortality since the end of the war may have led to selective survival of particularly resilient, hardy war survivors. These matters of selection warrant further attention in future research, such as through controls for early life socioeconomic and health characteristics in the analyses.
Despite the relatively small sample, we attempt to address women's wartime experiences and exposures to stress and trauma in order to consider war's lasting effects across the population. We find, importantly, that older women's health appears to bear the scars of war exposure, in particular through the strains and losses they endured in the family realm. But women were not only affected by the war in their roles as mothers and wives. Women's contributions to the war effort were many, varied and important (Taylor, 1999; Turner-Gottschang & Phan, 1998) . Further research with a more sizable sample of female veterans would yield valuable insights into the gendered consequences of trauma exposure for health.
We are mindful of several additional caveats. First, a more complete enumeration of distress events in a larger sample, such as one incorporating details of combat exposure, would yield more robust and generalizable results and provide greater insight into stress exposure-health physiological pathways. Second, we are ill-equipped to determine the timing of arthritis onset and whether respondents are reporting upon rheumatoid arthritis (which has been examined in association with PTSD in veterans), osteoarthritis, or some combination of conditions. Additionally, although the CIDI PTSD instrument has been previously utilized among Southeast Asian war refugees, our understandings of war's influence upon Vietnamese elders' mental health may be enhanced through exploration of more diverse, multidimensional measurements.
This study conveys that lingering symptoms of PTSD and high arthritis prevalence are among the lasting health impacts of war upon an aging generation of survivors. Although those who served in the army are particularly prone to developing arthritis, the effect of military service is actually concentrated among those soldiers more likely to have been troubled by moral injury due to their involvement in killing and injuring others. Additionally, we see that arthritis emerges more often in respondents, women in particular, who have lost a child unexpectedly. We find additional evidence, in particular the observed associations between killing, witnessing atrocities, and the health maladies under study, that those uniquely harmed by war are not necessarily or only those who were threatened by violence, but those who perpetrated or witnessed egregious violence against others that may be "colored by moral conflict," and subsequently experience the "scars" of moral injury .
Our study results suggest that the health of the aging population in Vietnam, and many other developing countries, is imprinted with the stressors of war. As wars continue to be waged and recent armed conflicts concentrated within developing societies lacking resources for postwar recovery and services to victims (Summerfield, 2000) , our findings provide an impetus for further investigating war exposures' long-term effects on health in the global south.
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